Abstract-In this note, the FTC problem of time-delay systems with the special sensor model of failure is investigated. Firstly, based on Lyapunov stability theorem, through constructing a proper LKF and using integral inequality, the stability condition of the closed-loop system is obtained. Secondly, by using the nonlinear transformation and the cone complementary linearization algorithm, the controller existence condition of time-delay system in terms of LMIs is obtained, which guarantee the asymptotically stable of the closed-loop systems even if the sensor faults occur, and the controller parameters are also given. Finally, an example is given to show the effectiveness of the proposed methods in this paper.
I. INTRODUCTION
Faults of system may drastically change the system behavior ranging from performance degradation to instability. In order to maintain high levels of system survivability and performance, extensive researches have focused on robust fault-tolerant control of systems over the past few decades. As fault tolerance is taken into account, the principle goal is the maintenance of system stability under fault scenarios.
To stability analysis of time-delay systems, in order to reduce the conservatism of stability criteria, many researchers developed different approaches, such as model transformation [1] , integral inequality [2, 3] , free matrices [4, 5] , matrices decomposition [6] and constructing proper L-K functional [7, 8] . However, It is well known that the controller design depend on the stability results, many stability results, which is better in reducing conservatism, cannot be used to controller design due to the complexity of the corresponding stability criteria. Therefore, to the controller design problem, getting the parameters of the controller is important as well as reducing the conservatism [9] , which needs some special functional construction and model transformation. To the fault-tolerant control of time-delay systems, many efforts mainly focused on the state feedback methods [10] . When the state cannot be obtained, in [11] [12] , the static output feedback controllers were designed to solve the fault-tolerant control of timedelay systems. To the best of our knowledge, few results have been achieved on the fault-tolerant control for timedelay systems.
Motivated by above discussion, in this issue, the faulttolerant control for time-delay systems with sensor failures is considered. Attention was focused on the design of output dynamical feedback controller which guaranteed the asymptotical stability of the closed-loop systems when the sensor failed. By using Lyapunov stability theorem, the stability condition of the closedloop system is derived, and then in order to get the controller existence condition in terms of LMI, nonlinear transformation is used and the sufficient conditions for the existence of feedback controller are obtained. Moreover, the desired controller is obtained by using the cone complementary linearization iterative algorithm. Numerical example is given to show the effectiveness of the proposed method.
Notations 
, when the sensor failure happen, such that the following closed-loop system is asymptotically stable.
Lemma 1 [13] . Given any matrices Y X , and scalar 0 > ε , then
Lemma 2 [14] . Assume that ( ) ( ) 
III. MAIN RESULT
In this section, firstly, through constructing a LKF, we get the stability condition of system (4), then based on this condition and by using the cone complementary linearization iterative algorithm, the controller design condition is obtained.
Firstly, we consider the stability of the following system:
Considering a LKF as follows:
So the derivative of
along the trajectory of system (1) are given by 
, and
and using Lemma 2, we can get 
Therefore, we can get the derivative of ( )
( )
So using the Lyapunov-Krasovskii stability theorem and Schur complement, it is easy to know that, for
, the system is asymptotical stability, if the following LMIs hold: 
In the following derivation, we study the controller design condition. In order to get the main result of this paper, we need the following transformation.
Here, we let
We can get: 
and the (11b) is equivalent to: T  P  T  Z  T  P  T  T  Z  T   T  T  T   1   3  3   1  3  3  3  3 and introduce the matrix (15) then we can get the (14) .
From the mentioned above, we can get the main result of this paper. Theorem 1. If there exist matrices , guarantee the asymptotical stability of the closed-loop system (4), and the parameter of the controller is given as:
We can see that the (13a), (14) , (15) are nonconvex conditions, so we let
parameter matrices, and use cone complementary linearization iterative algorithm [15] to get the controller parameters. Let As we all known, system uncertainty is often encountered, so in the following, by using the same method mentioned above, we consider the robust faulttolerant control of the following time-delay systems with norm-bounded uncertainty.
Consider the following time-delay system:
are the unknown matrices, denoting the uncertainty of this system and satisfying the following:
[ ]
The aim is to design the following dynamical feedback controller:
where
Using the same method in Theorem 1, we can get the desired dynamical feedback controller, which guaranteed the asymptotical stability of the closed-loop system (22) when the sensor failure happened. For simplicity, we deleted the proof process and gave the result directly. Theorem 2. If there exist matrices 0 ( ) 
IV. SIMULATION
In this section, a numerical example is given to illustrate the effectiveness of the proposed method in this paper. From this figure, it can be seen that the closed-loop system is asymptotically stable under the dynamical output feedback controller the sensor failure happen, which illustrate that the proposed method in this paper is correct and effective. In this paper, the fault-tolerant control of time-delay system via dynamical output feedback is investigated. Based on the special sensor model of failure and delaydependent stability criterion for nominal time-delay systems, by introducing the nonlinear transformation, the sufficient condition for the existence of feedback controller are obtained. Moreover, the desired controller is given by using the LMI and the cone complementary linearization iterative algorithm. Simulation is given to illustrate the effectiveness of the proposed method.
